Effect of hexoses and mannoheptulose on cyclic AMP accumulation and insulin secretion in rat pancreatic islets.
The effects of various sugars on the simultaneous release of insulin and accumulation of cyclic AMP were studied in collagenase isolated rat pancreatic islets. D-Glucose stimulated the formation of cyclic AMP at 3 and 60 min of incubation, whether measured by a label incorporation technique, or by the protein kinase binding assay of Gilman. Only D-glucose and D-mannose were able to stimulate insulin release and cyclic [3H]AMP accumulation in the absence of other substrate. D-fructose had a stimulatory effect in the presence of 3.3 mM D-glucose only at a high concentration (33.8 mM), and enhanced the effects of 8.3 mM glucose when added at the concentration of 8.3 mM. D-Galactose was effective only together with 8.3 mM D-glucose. The order of potency of these hexoses, both regarding insulin secretion and cyclic [3H]AMP accumulation, was glucose-mannose-fructose-galactose. L-Glucose and 3-O-methylglucose had no effects at 60 min when incubated together with 8.3 mM D-glucose, whereas at 3 min, 3-O-methylglucose induced a small stimulation of the cyclic [3H]AMP response. D-mannoheptulose and D-glucosamine inhibited the insulin and cyclic [3H]AMP responses to 27.7 mM glucose. Mannoheptulose suppressed completely the glucose effect on cyclic nucleotide accumulation within 90 s. Although under all incubation conditions, the threshold stimulatory or inhibitory concentration of a given agent was identical for insulin release and cyclic [3H]AMP accumulation, these two variables showed quantitative differences in incubations of 60 min, the magnitude of the changes in insulin secretion being larger than that for the cyclic nucleotide. It is suggested that modulation of islet cyclic AMP level is an important step in the transmission of the effect of various sugars on insulin release; however, glucose and possibly other sugars may also enhance insulin release by additional mechanisms not involving the adenylate cyclase-cyclic AMP system of the beta-cell.